It was found in laboratory investigations that traces of oats stained with basic fuchsin are retained for up to eight days in the alimentary tract of rodents. Using this finding studies were made, using the Standard-Minimum method, on the density of small rodents in 10 areas in forest biotopes. Oats stained with basic fuchsin were used as bait. Analysis was made of the two most numerous species, Clethrionomys glareolus (S c h r e b e r, 1780) and Apodemus flavicollis (Melc h i or, 1834), among which individuals containing fuchsin formed 80 and 72%> respectively. No differences were found between individuals with and without fuchsin as regards age, weight and percentage of <f d and $$ containing fuchsin among the animals caught. Twice as many animals were caught on the border of the study areas than were caught inside them. Removal by capture ends on the third day in the interior part of the areas, and it is characterized by the highest value and constant rate in successive days. On the strength of this finding it was proposed to estimate density in habitats with even distribution of animals on the basis of captures of individuals in the interior part of study areas, converted to unit of area.
The oats were stained with basic fuchsin in the following way: half a gramme of fuchsin was dissolved in 1 litre of hot water, then the husked oats were added to the solution, which was boiled and removed from the heat, and dried after one hour. The following experiment was made in order to check how long the fuchsin-stained oats are retained in the alimentary tract. White laboratory mice (Mus musculus L.) were fed on stained oats. After the animals had eaten they were transferred to other cages with unstained food. Every twenty-four hours two of the mice were killed and dissected, and the contents of the alimentary tract (stomach, caecum) were placed in water in Petri dishes. A search was made for traces of stained food using a binocular microscope. It was found that traces remain in the alimentary tract (especially in the caecum) for not less than eight days. This experiment was repeated, with the same result, using Clethrionomys glareolus (S c h r e b e r, 1780). After keeping the rodents supplied with stained bait for three days, the uneaten remains were carefully removed from the area, and snap traps placed on the baiting points. A cotton wick fried in oil with slightly browned wheat flour was used as bait in the trap. The traps were inspected in the morning and evening. On the fourth day of captures traps were additionally placed in four lines (transects) forming an extension of the middle rows and lines. A pair of traps was placed in each transection at intervals of 15 m, for a distance of 150 m. Captures on the transects lasted 3 days, that is, one day longer than captures in the area.
Captures of the rodents were made in the forests near the Field Station of the Institute of Ecology at Dziekanów Leśny near Warsaw and in the Mikołajki area in the Mazurian region. Two series of captures were made in the Dziekanów area: (1) in an Cladonio-Pinetum association (this station will be given the symbol CP from now on), (2) in a forest consisting of the following associations: PinoQuercetum, Vaccinio myrtilli-Pinetum subass. molinietosum, Tilio-Carpinetum, Carici elongatae-Alnetum (given the symbol D from now on). In the Mikołajki area three series were carried out in a Pino-Quercetum association (PQ 1, 2, 3), five series in a Vaccinio-myrtilli-Pinetum association (VP 1, 2, 3, 4, 5).
In addition to captures by the Standard-Minimum method, special captures were made with the aim of estimating the range of penetration by small rodents (small cross captures). Nine points baited with oats stained with fuchsin, at 15 m intervals from each other, were arranged along each of two parallel lines 120 m long and 15 m apart. Bait was changed daily. The baiting period lasted 3 days, after which the bait was removed. Two rows of traps, each row 150 m long, were arranged perpendicularly to each line of bait. The distance between the rows was 30 m. Pairs of traps were arranged at 15 m intervals in each row. The rows were intersected by lines with bait in such a way that the left row intersected the lines at a distance of 45 m from their left end, and right row 45 m from the right end of the line. This arrangement of bait and traps formed the shape of a cross in the study habitat. This method will henceforward be termed the cross method and the captures, cross captures.
Eight series of small cross captures were carried out in the area of the Field Station at Dziekanów Leśny in a forest consisting of the following associations: Pino-Quercetum, Vaccinio myrtilli-Pinetum subass. molinietosum Tilio-Carpinetum, Carici elongatae-Alnetum. A further 3 series of large cross captures, which differed from the preceding captures only in that the length of the rows was extended to 300 m, and the traps in the row spaced every 30 m were made in the same area.
RESULTS
Analysis was made in this study of material for the two most numerously occurring species, C. glareolus (S c h r e b e r, 1780) and Apodemus jlavicollis (M e 1 c h i o r, 1834). In all 698 individuals of C. glareolus and 131 of A. jlavicollis were caught in ten standard captures. The number of individuals caught in the various series of captures are given in Table 1 . 68  61  7  24  21  3  PQ-2  185  151  34  16  8  8  PQ-3  102  89  13  23  15  8  VP-1  18  16  2  0  0  0  VP-2  88  79  9  9  6  3  VP-3  5  5  0  4  4  0  VP-4  47  44  3  8  5  3  VP-5  40  37  3  8  6  2   Total  698  558  140  131  95  36 Two hundred fourteen individuals of C. glareolus and 103 of A. jlavicollis were caught ( (Table 3) . No differences were found between the mean body weight of individuals of C. glareolus with fuchsin (17.1) or without fuchsin (17.5). Similarly, in the case of A. jlavicollis, the mean body weight of individuals with fuchsin was 20.7 g and without fuchsin 23.1 g. The differences observed in both cases are not statistically significant. Pregnant females were not included in the analysis. The age of individuals of C. glareolus was determined on the basis of length of oral root of M x (Wasilewski, 1952 , Zejda 1961 , Mazak 1963 . The mean age of individuals containing fuchsin was 3.9 months, without fuchsin 3.6 months. These differences are not statistically significant.
The whole area divided into an external belt, formed by the three outer rows and lines of traps, and the middle square. There were 156 points with traps in the belt and 100 in the square. The percentage of individuals with fuchsin among the rodents caught in the border and in the square was next assessed (Table 4 ). No differences were found between the percentage of individuals containing fuchsin in the border and the square. The analysis made showed that there were no differences between the individuals with and without fuchsin analysed in respect of sex, body weight, age and place of capture.
Analysis of Trappability in Successive Days of Standard Captures

Calculation Method
The probability of capture in successive days of trapping was estimated using the calculation method proposed by Janion, Ryszkowski & Wierzb o w s k a (1968). The mean number of days between the time of setting the traps to observation of the presence of individuals, i.e. their capture, was calculated, in other words, the number of individuals caught on a given day was multiplied by the interval measured in days from the time of setting the traps.
The number of individuals caught on the first days was multiplied by 0, as the rodents were caught within a period shorter than one day, the second day by one day etc. The products obtained were next added up and divided by the number of individuals caught during the whole capture period. The value obtained was indicated as E x k (x). The mean probability of capture was calculated from the formula (Janion, Ryszkowski & Wierzbowska, 1968) :
where p = probability of capture, q = 1 -p, k -number of days of capture.
Using the tables published in the study by Janion, Ryszkowski & Wierzbowska (1968) giving the p values depending on the empirically obtained value Ej k (x), it is possible to calculate p values without the necessity for making use of the formula (1) each time. The mean probability of capture of p for the whole trapping period was calculated as above.
When we estimate probability of capture on the basis of material obtained from only a few days trapping, forming part of a whole series of captures -we use the following formula (Janion, Ryszkowski & Wierzbowska, 1968) .
where a indicates the first analysed captures from the given series, b the final captures from the same series. E.g. when a -2, b = 3, only material from the second and third day of captures was taken for purposes of calculation. E a b (X) is the mean number of days between setting the traps and manifestation of the individuals presence calculated on the basis of data obtained in the period analysed, that is, from capture a to capture b.
When calculating E a b (X) it must be remembered that time is counted from the moment of setting up the traps. Thus when the period from a -3 or b = 4 is used for analysis, the number of individuals captured in the third trapping is multiplied by the 2 days from the time of setting up the traps, and the number of individuals caught in the fourth trapping by 3 days. We add these values to each other and divide by the number of individuals caught in these two trappings.
We indicate the value obtained by E 3 4 (X). As in the case of formula (1) use was made of the tables published in the study by Janion, Ryszkowski & Wierzbowsk a (1968), making it possible to find the value of the correspond-ing probability of capture p for the calculated values E a h (X). Knowing the probability of capture p, we can calculate the probability of non-capture q, as q = 1 -p. It is possible, on the basis of the formulae given in the study by J an i o n, et al. (1968) , to estimate the total number of animals in the study area (N).
When we analyse the whole capture period, we make the estimate of all the individuals according to the formula:
where N 1 k is the sum total of all individuals caught in the whole series of captures.
When the estimate of numbers for the whole series of captures is made on the basis of materials from the shorter period a, b then we use the formula:
where N a b is the sum total of captured individuals in the a, b period distinguished.
The values of the expression [1 -
are to be found, depending on the q values calculated, in the tables published in the study by J a n i o n, et al. (1968).
Analysis of Material
The total number of individuals captured in successive days of trapping obtained from totalling all the series of captures, is set out in Table 5 . By calculating for the above materials the mean period of manifestation of presence we obtain for C. glareolus E 1i5 -0.475, and probability of captures p = 0.67. The corresponding figures for A. flavicollis are E 1>k = 1.129 and p = 0.4 (Table 6 ).
In the case of both the species analysed it was found that individuals with fuchsin had a greater probability of capture than those without fuchsin (Table 6 ).
In the later part of this study a detailed analysis of probability of capture for individuals with and without fuchsin was made for C. glareolus only, as the most numerously occurring species.
By calculating the probability of capture for C. glareolus for two consecutive trappings wag shown that the probability of capture decreased as trapping proceeds (Table 7) . When the capture of individuals with and without fuchsin is examined separately (Table 5 ) it was found that there was also a change in probability of capture between successive trappings ( Table 7) . As the probability of capture changes during the process of trapping, the estimates of numbers over the whole trapping period, obtained on the basis of analysis of successive pairs of captures, also change ( Table 7) .
Probability of capture of individuals of C. glareolus with and without fuchsin over the course of trapping operations was calculated separately for the external belt (three outside rows and lines of traps) and the middle square (Table 8 ). Complete capture of individuals, both with Table 5 .
Number of rodents caught in successive days.
Species
Consecutive inspections
Whole area Internal square External belt and without fuchsin, ended, practically speaking, on the third day in the square (Table 5 ). On successive days the probability of capture of individuals with fuchsin in the square was constant, while in the external belt it decreased on successive days (Table 8 ). The greatest average probability of capture for the whole period occurred among individuals with fuchsin caught in the square, and was p = 0.8 (Table 6 ), but is the smallest for individuals without fuchsin in the border, where it was p = 0.55 (Table 6 ).
In order to check whether constant probability undergoes change on successive days if we reduce the size of the middle square, an analysis was made of material from the small square made by excluding the four outer rows and lines. Since the numbers of A. jlavicollis were small as we had done previously, the analysis was made for C. glareolus only ( Table 9 ). As almost all the individuals were caught by the third trapping, the probability of capture was calculated for this period only. Probability of capture on successive days for individuals with fuchsin was 0.85 and is the same as in the large square. Probability of capture of individuals in the small square without fuchsin is similar to the probability obtained for individuals with fuchsin (Table 10) . When a comparison is made for individuals with fuchsin of the probabilities of capture from the small and large squares on the various areas we find that they are very great (minimum value p = 0.63), and very similar (Table 11) , despite the fact that we had to deal with very small numbers for each area.
Analysis of Range of Penetration
Transects
On account of the small number of animals caught in the transections all the material was added together (Table 12 ). Captures were begun three days later in the transections than on the standard areas, when the number of individuals trapped on these areas was already small. In spite of this, however, among the 61 individuals of C. glareolus caught in the transections, 63% contained fuchsin and among 9 individuals of A. flavicollis 8 individuals contained fuchsin. The mean distance of trapping from the standard areas was 88 m for C. glareolus.
Small Crosses
When totalling all the results of captures (Table 2) it was found that 36% of the individuals of C. glareolus and 51% of A. jlavicollis contain fuchsin. The mean distance from the baiting point for individuals containing fuchsin was 59 m for C. glareolus and 64 m for A. jlavicollis. By calculating the mean distance for successive days of capture for C. glareolus (Table 13 ) it was found that this distance is: first day 58, second day 51 and third day 68 m, and correspondingly for A. jlavicollis: 71, 36 and 82 m. Analysing the number of individuals with and without fuchsin caught on small crosses on consecutive days we find that their number decreases. Only a small number of individuals was trapped (Table 13) on the third day. In estimating probability of capture for C. glareolus with fuchsin on the first two days of capture on the crosses, it was calculated that p -0.75, but for the second and third day p = 0.30. In comparison with the corresponding probabilities of capture of all individuals with fuchsin obtained for standard captures (p 1>2 = 0.80; P2,3 -0.65) we find a far more distinct change in trappability during captures on crosses. For the first two days the probability of capture of individuals of C. glarealus without fuchsin was 0.60, and 0.75 for the second and third day. This situation is the reverse of that found for capture of individuals without fuchsin from the whole standard area, where the probability of capture decreases (pi (2 = 0.65; p 2 , 3 = 0.55).
Large Crosses
When adding all the results of the captures (Table 2) 
ESTIMATE OF DENSITY AND SUMMING UP OF RESULTS
Calculating for all the standard captures the number of individuals per unit of border (three outside rows and lines) and middle square it was found that twice as many individuals are caught in the border (Table 14) than in the square. For different areas the ratio of indi- viduals caught in the border is also greater than in the square (Table  14) . The results obtained in this study indicate that:
(1) no differences were found between the mean weight and age of individuals with and without fuchsin. The same percentage of males and females contained fuchsin. No differences were found between the percentage of individuals containing fuchsin in the square and in the border. This indicates that individuals with and without fuchsin come from a homogeneous group.
(2) It must be assumed that individuals with fuchsin were resident animals, as they must have been present in the area or its vicinity during the period between eating the bait and capture in the trap.
(3) Captures in the transects showed that individuals containing fuchsin remain near the capture area from the fourth to the sixth day after the start of captures despite the fact that complete capture of these individuals ended, practically speaking, on the third day in the middle square. It may be assumed that voles containing fuchsin caught in the transects are individuals, the greater part of home range of which lies outside the capture area. Capture of these individuals within the trapping area will be defined by two factors: (a) probability of the presence in the trapping area, (b) probability of capture when they are present within the trapping area.
(4) Individuals with fuchsin caught in the middle square exhibited the greatest probability of capture, not varying in successive days. Hence it may be accepted that a change in probability of capture on successive days for individuals containing fuchsin from the whole area is connected with individuals caught on the external belt, and thus with individuals whose home ranges were intersected by the borders of the study areas.
(5) Comparison of probability of capture of rodents with fuchsin for consecutive trapping days showed that it is uniform in the small (64 points) and large (100 points) squares, the probabilities of capture separately for animals with and without fuchsin being similar in the smaller square, which was not found to be the case in the large square. It may therefore be assumed that individuals which have their home ranges within the trapping areas and had not managed to eat the food stained with fuchsin during the baiting period, exhibit a similar probability of capture to that of individuals with fuchsin present within the trapping area.
(6) The smaller the part of the rodents' home range within the trapping area, the greater the chance these individuals had of not eating the stained bait during the three-day baiting period.
(7) On the basis of the above conclusions it may be accepted that the number of individuals in the area consists of individuals whose home ranges are situated within the study area and of individuals whose home ranges are intersected by this area. As a result of this the estimate of density obtained by dividing the number of individuals caught by the size of the area is overestimated. Material obtained from the transections and crosses indicates that the range of penetration of the rodents is considerable, but cannot be assessed on the basis of the material obtained in this study.
Bearing in mind that complete capture of individuals in the middle square ends, practically speaking, on the third day and that probability of capture is greatest and constant on successive days, it may be assumed that individuals caught in this square describe the complete removal of individuals whose home ranges come within the trapping area, and thus we have not to do here with the margin effect. This means that we have to do with individuals whose capture depends only on probability of capture and not on the product of probability of capture and presence in the trapping area. For the purpose of defining density of the animals only those individuals whose captures are defined solely by probability of capture should be taken. Accepting this criterion, only the captures in the inner square should be used for assessment of density. This estimate is correct when the animals are evenly distributed in the area, since only then will the probability of capture of individuals at each point be similar. Accepting the above assumptions, we assess density in the study area by dividing the number of individuals caught in the middle square by the area of this square. In this way we obtain empirical estimates (Table 15 ). Assessment of density by means of the formula (2) gives the same results as empirical estimates (Table 15 ). The estimates of density made depend on the correctness of many premises. It appears probable, however, that the margin effect is caused chiefly by individuals whose home ranges lie mainly in the vicinity of trapping areas. This is in agreement with results of investigations on the margin effect made by Chelkowska & Ryszkowski (1967) and with the studies made by Calhoun (1964) on settlement by rodents of areas from which all the previous occupants had been removed by captures.
The correctness of the estimate of density proposed in this study depends on whether the assumptions, which will be checked in further investigations, were right.
